Dr T A Lloyd Davies (Ministry of Labour, London) spoke on prospective studies of workers in the rubber and cable industries to be undertaken by the Ministry of Labour. He said the present plans were that a census of current male employees aged 30 years and over who had been employed for one year would be taken. The subsequent experience of these men would be determined with the assistance of the Registrar General's office for England and Wales, and for Scotland, by screening death certificates, registration for defined cancers with Cancer Bureaux and by removal for death from the National Health Service registers.
Mr David M Wallace (Royal Marsden Hospital, London) Clinical Aspects of Industrial Bladder Tumours Once a bladder tumour has been recognized clinically, there may be no difference in the subsequent behaviour between those tumours that have developed spontaneously and those that have developed as the result of industrial exposure. The number of workmen at risk in the three major industries where bladder tumours are found is relatively small when compared with the general population, so that cytological screening can be ap]l.ed to those industries together with routine examination and follow up if necessary. Cytological screening is both technologically and economically feasible.
The possibility of early diagnosis of bladder tumours at the presymptomatic stage, when the disease may be difficult to diagnose with certainty, will inevitably mean that more effective treatment can be employed, but from the scientific aspect it also means that the initiation and progression of tumours can be studied at an earlier stage in development than is usually encountered in clinical practice.
The essential difference between industrial and spontaneous tumours is the possibility that, with effective screening of the men at risk, it is practical to study and to treat the disease at a stage rarely encountered in routine hospital practice.
The average latent period between the time of exposure and the clinical recognition of a tumour in men employed in the chemical industry has been estimated at eighteen years. During this time the urothelium is not stable, and numerous cases are on record where exfoliated cells could be detected months or years before the clinical recognition of a tumour.
Although there are many thousands of workmen employed in the chemical, rubber and cable industries, not all, nor even the majority, will have been exposed to serious risk. However there are some classes of workers that are more liable to develop tumours of the bladder than others:
High-risk: All workers in the rubber mill including powder workers; technical and laboratory workers who handled antioxidants; fitters who work on the rubber mill machinery. Medium-risk: Vulcanizers and others exposed to heated rubber or who came into contact with contaminated machinery. Low-risk: Workers where the exposure was incidental or slight.
Of 36 men who developed bladder tumours in the cable industry over the last few years 19 were high-risk workers, 8 medium-risk and 9 low-risk, but the total number of workers from the factory were in inverse proportion, the majority being in the low-risk group, while relatively few came into the high-risk group.
The task of surveillance of the high-risk worker should not be prohibitive, but the responsibility has not yet been defined. Who is responsible for ensuring that high-risk workers are screened and who takes action if a urine examination is reported as suspicious or positive? Certainly it is not the patient's private doctor, who may have little if any knowledge of the industrial problem. There are firms who are not prepared to pay their workers for their time off if either X-rays or cystoscopy are indicated and this does not facilitate a thorough clinical examination.
There were 30 workers in one factory alone who had worked in the rubber mill for more than ten years, i.e. all high-risk workers. Of these, 6 have developed bladder tumours, 3 have died from other causes, and 4 are being screened regularly by exfoliative cytology. There are still 17 men, all high-risk workers, who, as far as is known, have not been screened by any of the recommended cytological screening centres.
The general principle of random screening at any Health Service Laboratory leaves a lot to be desired; it is not every pathologist who is interested or trained to interpret the results of exfoliative cytology. Similarly it is not every general surgeon who is capable of recognizing early changes in the urothelium, and there are even fewer with the necessary equipment to take mucosal biopsies or to apply fluorescence to the doubtful lesion. It is doubtful if routine radiological studies are being made in the upper tract of men with borderline cytological reports. It is known that at one hospital 3 workers have been reported as cytologically positive but cystoscopically clear. Who is wrong?
The point that cytology in the hands of an expert may precede by years the cystoscopic diagnosis is illustrated by the following instance: Case 1 A worker who had been employed in the rubber mill of a tyre factory in London had been screened regularly since 1957. In 1960 the urine became positive and remained positive. In December 1963, after six cystoscopies and pyelograms a small filling defect was seen in the lower calyx of one kidney. Nephro-ureterectomy revealed carcinoma both infiltrating and in-situ in all the calyces in the renal pelvis and in the upper third of the ureter. After being cytologically negative for two years he has now reverted, and small red areas of hypertrophic mucosa are present in his bladder although there is no obvious tumour, and he has no symptoms.
A problem of therapy is presented by the following case:
Case 2 A man who worked with antioxidants in the rubber mill of a cable factory and developed haematuria. Blood was seen coming from the right ureteric orifice and hyperplastic cells have been recovered from the ureteric specimen of urine. Cystoscopically there is no lesion and both intravenous pyelogram and retrograde pyelogram are normal. Should this man's kidney be removed?
There are fallacies with every diagnostic method, but the cystoscopist should not necessarily have the last word. A false positive cytological report may in fact be a true positive report and the error be due to inadequate cystoscopic examination, i.e. a false negative cystoscopy. Conversely, a false negative cytological report may be due to two factors: (1) Incorrect sampling, i.e. purely midstream collection, or inadequate fixation. (2) The presence of necrosis on the surface of a tumour. The false negative reports are usually associated with either a minute lesion or a lesion which has infiltrated deeply and which presents with a necrotic slough in contact with the urine. The presence of pus should put the cytologist on his guard.
Prognosis
The prognosis is based largely on the intrinsic malignancy of the tumour and for practical purposes the depth of infiltration is the best guide to survival. Where the urothelium has not been breached the prognosis is extremely good. When the suburothelial Jayers are invaded there is a lowering of the five-year survival rate of about 200%. When the muscle is invaded there is a further drop of 20%, and when deep muscle or the tissues in the perivesical space are invaded there is a further drop of 40% in the five-year survival rate.
If the diagnosis has not been made before the deep muscle and the perivesical tissues are invaded, 4 out of 5 will die from their disease.
Once infiltration begins, it may be months or it may be weeks but extension is inevitable. The best stage for treatment is when the lesion is confined to the urothelium and this may represent a much longer period than is generally realized.
Although it is not practical to screen the entire population, or even to screen those who present with hmematuria, it should be possible to concentrate on tracing and examining the high-risk industrial workers who are most likely to be developing these tumours, at a stage in the disease when cure is possible.
Dr R A M Case (Chester Beatty Research Institute, London) asked whether the Factory Inspectorate was checking to see that those factories which had been advised to screen their workers were in fact doing so, and whether it was also checking to see that men who had undergone one urine examination were having repeat examinations at appropriate intervals.
He commented that Doll and his colleagues (1965) had reported that there was some risk to retort-house workers in the gas-making industry.
Since P-naphthylamine had been isolated from both gas tar and pitch this was not surprising, but it seemed important to carry out systematic air analyses of the atmosphere of the retort houses, particularly when the retorts were opened, to see just how much a-and P-naphthylamine there was in the ambient air.
Dr Case had found that the rodenticide ANTU, which consisted of a-naphthylthiourea, but which had been shown to contain approximately 1 % of free naphthylamine, some of which was P-naphthylamine, was both used and sold currently, despite warnings about it around 1954. One source of supply was from surplus War Department stocks which had been bought up and put on the market, and another source was the manufacture of the material from a quantity of technical a-naphthylamine, about one ton, which had been sold by one firm who had discontinued the manufacture of ANTU to another firm who wished to make it. This a-naphthylamine, despite verbal assurances given to the contrary, would have contained about 5-7% of the ,-isomer as an impurity. These facts had come to light as the result of investigating the occupational history of two rodent operators who were suffering from bladder tumours.
Finally, Dr Case said it was thought that the use of reclaimed rubber made from the suspect antioxidants might constitute a hazard to men who used it in further manufacture; he added that the Factory Inspectorate had not ascertained whether imported tyres were free from suspect materials. Quite apart from the industrial risk, it was pertinent to ask, in relation to the wearing out of motor tyres: 'Where does all the rubber go?' It seemed likely that the answer was: 'To the atmosphere, as a further pollutant'. This was an additional, and important, reason for asking for a survey to make absolutely certain that all carcinogenic risk had in fact been removed from the manufacture and use of rubber articles. Dr J G S Crabbe (Royal Free Hospital, London) asked whether Professor Scott and Mr David Wallace thought there was a need to set up a laboratory where cytologists and urologists could work as a team to screen the men who had been at risk from bladder carcinogens. Cytological laboratories had been established for many years in the dyestuffs and rubber industries for this purpose, but no satisfactory facilities were available for the cable workers, although the Ministry of Health had made attempts to get these men screened by allotting the work to certain hospitals throughout the country where, in fact, in most of them, facilities for urinary cytology were inadequate or non-existent for lack of properly trained staff. Dr Crabbe at the Royal Free Hospital, Dr 0 A N Husain at St Stephen's Hospital, and one or two other cytologists in London were on the list of hospitals for carrying out this investigation but, in point of fact, they had had very few requests to do this work so far.
Dr 0 A N Husain (London) agreed with Dr Crabbe that there was a poor response from industrial cases, with a greater return from outside London than within the capital. A small group of workers, including himself and Dr Crabbe, had been investigating two aspects of this work:
(1) The choice of preservatives to permit transport of urine to large and expert centres. Both formalin and a variety of alcohols had been tested and 74 o.p. alcohol obtainable through normal laboratory services proved satisfactory. It preserved the urine in good condition for a week.
(2) The use of the Coulter counter as a prescreening device. Compared with over 90 % accuracy using cytology, preliminary studies with the Coulter counter had given only about 60% reliability but this was on a group of cases with recurring cancer, and not the emergent group in which they were interested at present.
Mr Wallace expressed the opinion that expert cystoscopy was as important as expert cytology. It would bring cytology into disrepute if, when a positive report was established, no lesion could be found on cystoscopy done by the casual cystoscopist. It was essential that, at least in the early stages, cytology should be correlated with the best possible cystoscopic advice from a centre equipped with the most modern apparatus for the investigation of urothelial malignancy. It was very easy on casual outpatient cystoscopy under local anmsthesia to say that no tumour was seen; it was more difficult to detect small lesions in the ureter, areas of carcinoma-in-situ in the bladder or even lesions in the urethra.
Dr K Lee (South Western Gas Board, Bath) in reply to Dr Case's question about the examination of atmospheres in retort houses, said that in the South Western Gas Board they were about to commence atmospheric tests in horizontal and vertical retort houses with particular reference to the naphthylamines. He believed that the North Western Gas Board had already carried out some of the tests and the results would eventually be published.
He had recently discovered that pure anaphthylamine was being used as a reagent in their works laboratories. It had been used for many years for the determination of oxides of nitrogen. He had, of course, withdrawn all stocks of this substance but wondered if any other laboratories were using it and if the manufacturers still supplied it as a reagent.
Following an inquest on a rubber worker last year, the surgeons in Bath had looked back through their case records and it appeared that there had been something like an epidemic of bladder cancer in the Bath clinical area, the cases occurring in people who had been employed in a nearby rubber works. A very interesting epidemiological study could be made of this works and he wondered if Dr Case knew if such a study was being undertaken. Dr Case said that he and Miss Davies had in fact drawn attention to the epidemic, and had been in touch with some of the surgeons in Bath, but did not think that the firm concerned were co-operating in what he would call a proper epidemiological study.
Dr R Doll (MRC Statistical Research Unit, London) said that the number of deaths attributed to cancer of the bladder in the retort-house workers that they had observed was small (5 out of 298). This was approximately three times the expected mortality and the trend in mortality from heavily exposed through lightly exposed to nonexposed was on the verge of statistical significance. He thought it was not possible at this stage to state with confidence that cancer of the bladder was an industrial hazard of retort-house workers in gasworks, but in view of the fact that Henry et ah (1931, J. Hyg.,Lond. 31, 125), found from an analysis of death certificates that gasworkers appeared to suffer from more cancer of the bladder than other industrial workers, it seemed probable that the small excess observed was real.
He asked Miss Davies and Dr Case whether their data showed clearly whether more cases of cancer of the bladder would be produced if a number of men were exposed to a bladder carcinogen for twenty years or double the number were exposed for ten years, or quadruple the number were exposed for five years, he appre-ciated that it was much easier to follow and protect a small nifnber of heavily exposed men than a larger number of lightly exposed men, but this question was he thought, of some theoretical interest, if not of great practical interest. From knowledge of some types of cancer due to environmental factors there would seem little doubt that more cases would be produced by exposing the smaller number of men to the longest period, but other industrial hazards might operate otherwise. If more cases were produced by exposing a small number for the long period, that would suggest that the factor operated as a promoting agent. If, however, more would be produced by exposing four times as many men for a quarter of the period that would suggest the agent acted as an initiator. Dr Case said that the difference in final incidence between people exposed for periods of less than five years and those exposed for more than twenty years was so small that for practical purposes the fewer people put at risk the better. Professor Scott agreed. Dr Alexander Munn (Manchester) commented on the suggestion that further bladder carcinogens might still be in use in the rubber industry. This suggestion derived from the non-occurrence of the 'anticipated decline' in cases in the rubber industry. He understood the 'anticipated decline' was calculated on the basis of the eighteen-year latent period found in Dr Case's exemplary survey of the chemical industry (Case, Hosker, MacDonald & Pearson, 1954, Brit. J. industr. Med. 11, 75) , but this eighteen-year period was not necessarily typical of the chemical industry, let alone the rubber industry. It simply represented the mean of a wide range of latent periods varying from only a year or two to forty-five years or more. It was not particularly meaningful in itself, and he felt it could not validly be extrapolated to the rubber industry where other variables also had to be taken into account. Dr Case, in reply to Dr Munn, said that the evidence suggesting that there might be a residual risk in the rubber industry was not based solely on calculations which assumed a fixed latent period of eighteen years; quite a few cases had come to light where the first exposure to manufacture of rubber was after 1949, the date when the rubber industry and the Factory Inspectorate had claimed that all risk had been removed. He also pointed out statistical fallacies which might arise when the latent period was assessed in the first twenty years after a risk had been introduced, when the mean would appear too low, or in the years immediately following the removal or drastic reduction of a risk, when the mean would appear too high. In the survey of the chemical industry which had been referred to, the period when the risk was relatively unchanged had been long 20 enough to get a reasonably accurate estimate of the mean latent period. Dr J R Glover (Chippenham) asked Dr Lloyd Davies whether the form was sent to all rubber workers and, if not, how those of high risk were differentiated.
He asked Professor Scott what he said to warn a man who was going to work with a carcinogen. Dr Lloyd Davies said that the form referred to was sent with the co-operation of factory occupiers to all persons who by way of duty were required to enter the shop floor. Dr Case's question with regard to follow up was being considered. Mr D S Poole-Wilson (Manchester) said that his own experience had been almost entirely confined to the occupational tumours occurring in the dye-making industry. In the past, workers in the rubber-and cable-making industries had been in contact with similar carcinogensalthough probably to a lesser degree. An incidence of occupational tumours was therefore to be expected. One could not, however, but wonder whether some emotionalism had not developed in the search for people at risk. In his opinion it was a pity that the form, drawn up by the Ministry of Labour for circulation to all people at risk, had had such a wide distribution; indeed there was a real danger that it had frightened many people unnecessarily. In the NW of England at one firm where rubber antioxidants were manufactured, over 60 people with minimal exposure had been examined with no positive findings. It would have seemed more rational to concentrate on those at high and medium risk and to screen them regularly. With the cytological surveillance now carried out in the dye-making industry these tumours were recognized in an earlier stage of development than most idiopathic tumours and were, therefore, very amenable to treatment.
The records at Salford Royal Hospital now included over 200 cases of occupational tumours. These tumours could not be distinguished by appearance from those of idiopathic origin. They varied markedly in their course of development and as with the idiopathic tumours might remain single in the bladder and be very suitable for treatment or be multiple with new tumours eventually springing forth in the urothelium of the renal pelvis and ureter. In this series late renal and ureteric tumours had been observed in 8-8 % of the occupational bladder tumours. Professor Scott, replying to -Dr Glover, said that he did not deliver the warning to groups of people, but that he explained the risk to each individual. The personal interview made it possible to answer any question raised by the recruit and to explain to him the measures which were necessary to protect him so that he could co-operate in them. It was important that there should be no concealment.
